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16. ABSTRACT (Limit to 1400 spaces, i.e., approimately 15 single-spaced typewritten lines) 

While operating at 100% power at 1735 on January 21, 2002, a turbine control valve 
fast closure (load rejection) signal resulted in a reactor scram. All rods fully inserted 
and all safety systems functioned as designed. The primary cause of the scram was 
failure of the main turbine pressure control system. A detailed review of plant computer 
data revealed that the mechanical pressure regulator (MPR) had been behaving 
erratically for several days prior to the scram. This erratic behavior eventually caused 
the MPR to take control from the electric pressure regulator. This initiated rapid cycling 
of the turbine control and bypass valves which tripped both protection system sub-
channels on reduced hydraulic oil pressure at the control valve acceleration relay. 
Investigation determined that failure of the MPR was caused by a damaged rate 
feedback bellows. Following repair of the MPR, and completion of other unrelated 
maintenance, the unit was returned to service at 1327 on January 27, 2002. 
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Description 

While operating at 100% power at 1735 on January 21, 2002, a turbine control valve fast 
closure (load rejection) signal' resulted in a reactor scram. All rods fully inserted and all 
safety systems functioned as designed. A Group II containment isolation2  occurred, as 
expected, on a reactor low water level signal following the scram. The scram was the result 
of erratic behavior of the mechanical pressure regulator3  (MPR). 

The Monticello reactor steam pressure control scheme/  is composed of two independent 
pressure regulators, the wide range MPR and the narrow range electric pressure* regulator 
(EPR). Each regulator is capable of overriding the other. The regulator adjusted for the 
lowest pressure assumes control. During startup, the MPR is normally controlling reactor 
pressure. During full power operation, the EPR is normally controlling. 

A review of plant computer data showing the response of the pressure control system 
before and during the event showed unusual abnormal spiking behavior in the MPR piston. 
Small spiking was observed to have begun on January 10, 2002. These spikes were small 
enough, however, to allow the MPR to remain the backup to the EPR, which was 
controlling. 

On January 20, 2002, weekly turbine tests were conducted. Following these tests, the 
control position of the MPR was left with slightly less margin to the EPR setting than prior to 
the tests. As a result, on January 21, 2002, resumption of the spiking caused the MPR to 
assume control of the turbine control and bypass valves from the EPR and initiate rapid 
cycling of the valves. 

The rapid cycling of the turbine control and bypass valves6  resulted in a turbine control 
valve fast closure scram. This scram, which is initiated earlier than either the high neutron 
fluence or high reactor pressure signals, provides additional margin to core safety limits. 

ENS System Name:  JE 
2 EllS System Name:  JM 
3 Component Function Identifier:  RG 
4  EMS System Name:  JI 
5 Component Function Identifier:  RG 
6 Component Function Identifier:  FCV 

I 
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Following the scram, No. 11 Reactor Feedwater Pump7,8  (RFP) was manually tripped in 
accordance with plant procedures. Before No. 12 RFP could be manually tripped, an 
automatic trip on high reactor water level occurred. A turbine lockout on high reactor water 
level also resulted which automatically tripped the main turbine and opened the generator9  
outputl°  and field breakers". No. 12 RFP was restarted, the feedwater block valves closed, 
and reactor water level was controlled using the low flow feedwater regulating valve12. 
Operator actions were determined to be timely, consistent with procedures, and reflected an 
appropriate sensitivity to operating conservatism. All major plant and substation equipment 
functioned as designed in response to the scram. 

At 2330 on January 21, 2002, reactor depressurization and cooldown was initiated to place 
the plant in cold shutdown. The plant shutdown provided an opportunity to perform 
maintenance unrelated to the scram. 

At 0814 on January 25, 2002, following completion of all planned maintenance and pre-start 
checklists, a normal reactor startup was commenced. The generator was synchronized to 
the grid at 1327 on January 27, 2002. Reactor power was increased to 100% following 
normal plant procedures. 

Event Analysis  

Analysis of Reportability 

The event is reportable under 10CFR 50.73(a)(2)(iv)(A), as an automatic activation of the 
Reactor Protection System and reactor scram, initiated by failure of the MPR. 

The event does not constitute a safety system functional failure. 

Safety Significance 

The safety significance of the event is considered to be low. Operator actions were timely, 
consistent with procedure, and conservative. All major plant and substation equipment 

7 Component Function Identifier: 
8 EMS System Name: � SJ 
9 ENS System Name: � TB 
10  Component Function Identifier: �52 
11 Component Function Identifier: �41 
12 Component Function Identifier: �LCV 

2002 — 001 — 01 
I 
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functioned as designed in response to the scram. Therefore, the health and safety of the 
public was not affected by the event. 

With the exception of the MPR itself, there were no equipment failures that resulted in the 
unavailability of systems modeled in the Monticello PRA. The MPR failure, aside from its 
potential to cause a transient as in this event, has no significant impact on Monticello's core 
damage frequency (CDF). Recent operating history, including this event, is well within the 
bounds of the initiating event frequency used in the current PRA model. 

Cause 

To identify the cause of this event, initial field walk downs were completed to look for broken 
or loose components. The primary valve limit stop was found loose, but was not believed to 
have contributed to this event. 

Following these walk downs, the MPR and EPR were functionally tested. During these 
tests it was noted that the MPR output linkage was pulsating. A worn rotating bushing 
assembly was thought to be responsible for the pulsating and it was replaced. Further 
investigation after replacement of the bushing assembly revealed an abnormal temporary 
spiking behavior in the MPR piston. 

The erratic behavior of the MPR piston was determined to be a faulty rate feedback 
bellows. The bellows was found to have a 2-inch crack, another smaller crack, and a pin 
hole. Discussions with General Electric confirmed that these defects would affect the 
dampening characteristic of the MPR and cause the erratic behavior which led to the scram. 
An undocumented modification made to the rate feedback bellows in 1973, in which clamp 
bars were soldered to the bellows to adjust its spring rate, may have contributed to this 
failure. 

The root cause .of this event was determined to be failure to perform adequate preventative 
maintenance on the MPR. 

Corrective Actions 

The rate feedback bellows was replaced with a new bellows obtained from another plant. 
The new bellows meet the original design specifications (without the clamp bars). 
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Other MPR components were inspected and cleaned. Oil samples were obtained and 
found to meet specifications. As a precaution, the MPR steam pressure sensing lines were 
flushed. Linkages and switches were inspected and checked. It is believed that none of 
these other components contributed to failure of the MPR. 

In the future, the MPR piston position will be monitored and trended by the system engineer 
using the plant process computer. Existing preventive maintenance practices on the MPR 
will be reviewed and improvements made where indicated. 

The affect of the loose primary valve stop adjustment found during the investigation of this 
event will be investigated for possible impact on the plant transient analyses. 

Failed Component Identification  

General Electric Force-Restored Pressure Regulator, Rate feedback bellows 
GE Technical Manual GEK-17955, Dwg 945D 604, rev 0 (modified) 

Previous Similar Events  

None. 

I 
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